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Claims 

1 . An isolated nucleic acid molecule selected from the^rmdp consisting of: 

(a) nucleic acid molecules which hybridize under slringent conditions to a molecule 
consisting of a nucleotide sequence set forth as SEQ ID N0:1 and which code for a MIVR-1 
polypeptide having cardiac cell anti-apoptotic activity, 

(b) nucleic acid molecules that differ from the Aucleic acid molecules of (a) or (b) in 
codon sequence due to the degeneracy of the genetic cgtie, and 

(c) complements of (a) or (b). 

2. The isolated nucleic acid molecule of c/aim 1, wherein the isolated nucleic acid 
molecule comprises the nucleotide sequence set |orth as SEQ ID NO: 1. 

3. The isolated nucleic acid molecule 6f claim 1, wherein the isolated nucleic acid 
molecule consists of the nucleotide sequencer set forth as SEQ ID NO: 3 or a fragment thereof. 

4. An isolated nucleic acid moleculeyselected from the group consisting of 

(a) unique fragments of^ nucleotide sequence set forth as SEQ ID NO:l, and 

(b) complements of (s 
provided that a unique fragment of (a) includes a sequence of contiguous 

nucleotides which is not idenj/cal to any sequence selected from the sequence group 
consisting of 

(1) sequences selected from the group consisting of SEQ ID NOs. 14-16, and 17, 

(2) complements 0^(1), and 

(3) fragments of 61) and (2). 



5. 



The isolated nucleic acid molecule of claim 4, wherein the sequence of contiguous 



run 

Ja -f 



nucleotides is selected from the groum:onsisting of: 

(1) at least two contiguo;^ nucleotides nonidentical to the sequence group. 



(2) 

(3) 
(4) 
(5) 
(6) 



at l^ast three contiguous nucleotides nonidentical to the sequence group, 
a/ [east four conti^ous nucleotides nonidentical to the sequence group, 
at least five c6imjguous nucleotides nonidentical to the sequence group, 
jat least six cLm^^Qus nucleotides nonidentical to the sequence group, and 
at least sevepMco^ nucleotides nonidentical to the sequence group. 



da 

%4 
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6. The isolated nucleic acid molecule of claim 4, wherein the unique fragment has a size 
selected from the group consisting of at least: Sf nucleotides, 10 nucleotides, 12 nucleotides, 
14 nucleotides, 16 nucleotides, 18 nucl^ tides, 20, nucleotides, 22 nucleotides, . 24 
nucleotides, 26 nucleotides, 28 nucleotid^, 30 nucleotides, 50 nucleotides, 75 nucleotides, 
100 nucleotides, and 200 nucleotides. 

7. The isolated nucleic acidv^fiSTle^ule of claim 4, wherein the molecule encodes a 
pglypeptide'which is immunoge^ 

8. An expression vector comprising the isolated nucleic ac^d^ molecule of claims 1, 2, 3, 
4, 5, 6, or 7 operably ^Ufuced to a promoter. 

9. An expression vector comprising the isolated nucleic acid molecule of claim 4 
operably linked to a promoter. 

10. A host cell transformed or transfp<5ied with the expression vector of claim 8. 

11. / A host cell transformed or4fansfected with the expression vector of claim 9 
12/ An isoTHtect-^peiypeptiae enc" 



wherein the polypepti^ 
activity. 



or fra£ 



by a nucleic acid molecule of claim 1, 2, 3, or 4, 
, has cardiac cell anti-apoptotic 



13. The ismated polypeptide of cl^m 12, wherein the polypeptide is encoded by the 
nucleic acidmolecule of claim 2. 



14. /The isolated polypep^ 
polypeptide having the sequer 



^laim 13, wherein the polypeptide comprises a 
fino acids 1-287 of SEQ ID NO:2. 



15. An isolated poIyp5ptide..eaCQHed^ a nucleic acid molecule of claim 1, 2, 3, or 4, 
wherein the polypeptide, or fragment di the polypeptiderisjmmunogenic. 



16. The isolated polypeptid 
portion of the fragment, binds 




5, wherein the fragment of the polypeptide, or 
antibody. 



peptide which binds selectively a polypeptide encoded by an 
f^laim 1, 2, 3, or 4. 



18. The isolated binding polypeptide of claim 17, wherein the isolated binding 
polypeptide binds to a polypeptide having th^ sequence of amino acids of SEQ ID NO:2. 

19. The isolated binding polypept^ of claim 18, wherein the isolated binding 
polypeptide is an antibody or an ant^S^jr^agment selected from the group consisting of a 
Fab fragment, a F(ab)2 fragment oryfragiltent including a CDR3 region. 



20. A metho3^T&r-detennining thi 
measuring expression of MI VR-1 i 
MIVR-1 expression in the subject. 



Jej^el of MIVR-1 expression in a subject, comprising 
from the subject to determine the level of 



21. The method of claim 20, wherein the measured MIVR-1 expression in the test sample 
is compared to MIVR-1 expression in a control containing a known level of expression. 

22. The method of claim 20, wher^n the expression of MIVR-1 is MIVR-1 mRNA 
expression. 

23. The method of claim 20, wherein the expression of MIVR-1 is MIVR-1 polypeptide 
expression. 

24. The method of claim 20, ^herein the test sample is tissue. 

25. The method of claim 2Q( wherein the test sample is a biological fluid. 

26. The method of claim 22, wherein MIVR-1 mRNA expression is measured using PGR. 

27. The method of cljiim 22, wherein MIVR-1 mRNA expression is measured using 
Northem blotting. 

28. The method>>f^laim 23, wherein MIVR-1 polypeptide expression is measured using 
monoclonal antioodiesAO MIVR-1. 



29. The 
polyclonal 



letl 



intise 



lim 23, wherein MIVR-1 polypeptide expression is measured using 
IIVR-1. 



30. The method of claim 23, wherein expression of MIVR-1 is measured using MIVR-1 
cardiac cell apiti-apoptotic activity. 
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31\ A method for identifying an agent useful in modulating cardiac cell anti-apoptotic 
activity^of a molecule, comprising: 

(a) contacting a molecule having cardiac cell anti-apoptotic activity with a 
candidate agenK 

(b) measuring cardiac cell anti-apoptotic activity of the molecule, and 

(c) con^^ing the measured cardiac cell anti-apoptotic activity of the molecule 
to a control to determine ^^ether the candidate agent modulates cardiac cell anti-apoptotic 
activity of the molecule, 

wherein the molecule is a nhcleic acid molecule selected from the group consisting of 
MI VR- 1 , lEX- 1 , VDUP- 1 , BTG-2, and^S- Hd, or an expression product thereof 

32. A method of diagnosing a conditio'^ ch^^terized by aberrant expression of a nucleic 
acid molecule or an expression product thereof, saio^ethod comprising: 

a) contacting a biological sample from a sub^^t with an agent, wherein said agent 
specifically binds to said nucleic acid molecule, an expressioiijjroduct thereof, or a firagment 
of an expression product thereof; and 

b) measuring the amoimt of bound agent and determining therefrom if the 
expression of said nucleic acid molecule or of an expression productN^ereof is aberrant, 
aberrant expression being diagnostic of the condition; \ 

wherein the nucleic acid molecule is at least one nucleic acid molecule\elected from 
the group consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, and TIS-1 Id. \ 

33. The method of claim 32, wherein the micleic acid molecule is at least two nucleic acid 
molecules, each selected from the group consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, and 
TIS-1 Id. y/^ 



34. The method of claim 
acid molecules, each selected' 
and TIS-1 Id. {/ 



jgrchj^he nucleic acid molecule is at least three nucleic 
le grourf consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, 
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35. The method of claim 32, wherein the nucleic acid molejmle is at least four nucleic acid 
molecules, each selected from the group consisting of MIV^l, IEX-1, VDUP-1, BTG-2, and 
TIS-lld. 

36. The method of claim 32, wherein the nucleic/acid molecule is at least five nucleic acid 
molecules, each selected from the group consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, and 
TIS-lld. 

37. The method of claim 32, whe^^inlfe^^ndition is a cardiovascular condition selected 
from the group consisting of myoc^diaji^infarc^ stroke, arteriosclerosis, and heart failure. 

38. The method of claim 32, wKerein the condition is cardiac hypertrophy. 

39. ^"^^Aniethod for determining regression, progression or onset of a vascular condition in a 
subject charabtetized by aberrant expression of a nucleic acid molecule or an expression 
product thereof, conipti^ng: 

monitoring a sample'&^m a patient, for a parameter selected from the group consisting 

of 

(i) a nucleic acid moIbiule^^Mected from the group consisting of MIVR-1, 
IEX-1, BTG-2, Tis|l M>^d VDUP-1, 

(ii) a polypeptide encoded by thelmcleic acid molecule, 

(iii) a peptide derived from the polypep^e, and 

(iv) an antibody which selectively binds the^olypeptide or peptide, 

as a determination of regression, progression or on^t of said vascularbondition in the subject. 

40. The method of claim 39, wherein^lie sample is a biological fluid or a tissue. 



41. The method of claJfiTS^ wherein the step of monitoring comprises contacting the 
sample with a detectame a^nt^e^lgcted from the group consisting of 

(a) anAso^^^yfmclmc acid molecule which selectively hybridizes under stringent 
conditions to the ntiefeic apru molecule of (i), 



(b) 

(iii), and 
(c) 



an antibody which selectively binds the polypeimde of (ii), or the peptide of 
a polypeptide or peptide which binds the ^Wibody of (iv). 



42. The method of claim 41, wherein th^/a^^}[}odjf^tho polypeptide, the peptide or the 
nucleic acid is labeled with a radioactive labe^r ; 

43. The method of claim 39, comprising assayhigme sample for the peptide. 

44. ^AJQt, comprising a package containing: 

an agent^ttiat selectively binds to the isolated nucleic acid of claim 1 or an 
expression product thereof, 

a control for comparii^g^Ed-a.4neasured value of binding of said agent to said 
isolated nucleic acid of claim 1 or expression proHlJct^l^^of. 

45. The kit of claim 44, wherein the control is predetermined value for comparing to the 
measured value. 

46. The kit of claim 44, wherein tljgi^ control comprises an epitope of the expression 
product of the nucleic acid of claim 1 . 

47. The kit of claim 4^ fuiJjiep^C^Jlifffising a second agent that selectively binds to an 
isolated nucleic acid mgiQcj^^/^^e^ted from the group consisting of IEX-1, VDUP-1, BTG-2, 
and TIS-1 Id, or an e?^resS6a<"prodj^ex thereof, and 

a control/ror-eofnparing to a measured value of binding of said second agent to 
said nucleic acid molecule or expression product thereof. 



48, A nte^idfor treating a cardiovascular condition, comprising: 

adminisferkxg to a siybjefct in need of such treatment an agent that modulates 



expression of a molecule selectee 



Uhe group consisting of MIVR-1, IEX-1, VDUP-1, 



BTG-2, and TIS-1 Id, in an amount effective totreatthe cardiovascular condition. 



49. The method of claim 48, further comprising c(/administering an agent selected from 
the group consisting of an anti -inflammatory agenL^ anti-thrombotic agent, an anti-platelet 
agent, a fibrinolytic agent, a lipid reducing^'^nt; a jdirect thrombin inhibitor, a glycoprotein 
Ilb/IIIa receptor inhibitor, an agent thayto^sTm^g^ular adhesion molecules and inhibits the 
ability of white blood cells to attach to such 9<ole9ules, a calcium channel blocker, a beta- 
adrenergic receptor blocker, a cyclooxysenase-'2~inhibitor, or an angiotensin system inhibitor. 

50. AnteAodof treating apoptotic cell-death of a cardiac cell in a subject, comprising: 
adminisferins to a subject in need of such treatment an agent that modulates 

expression of a molecule selected^^FoMj^ie group consisting of MIVR-1, IEX-1, VDUP-1, 
BTG-2, and TIS-1 Id, in an effective amaunf^EChirihibit apoptotic cell-death of the cardiac cell 
in the subject. 

51. The method of claim 50, whej^r^ihe^^iihject has a condition selected from the group 
consisting of myocardial infarctionj^^jg^k^artejiosclerosis, and heart failure. 



52. A method for inhibiting ap^totic cell-death of a cell, comprising: 

contacting a mdle^e selected from the group consisting of MIVR-1, IEX-1, 
VDUP-1, BTG-2, and TIS/l IJ^^My^etccll under conditions that permit entry of the molecule 
into the cell, in an amount^fective to inhibit apoptotic cell-death of the cell. 




cellAs selected from the group consisting of a 



53, The method of claim 52, wherej 
cardiomyocyte and a vascular endo 



54. A method for treating a condition mediated by increased apoptotic cell-death of 
vascular Sh4othelial cells in a subject, comprising: 

linistering to a subject in need of such treatment a molecule selected from 



f MI 



the group consisting 
effective to inhibit increased 



55 



R\l, IEX-1, VDUP-1, BTG-2, and TIS-1 Id, in an amount 
cell-death of vascular endothelial cells. 



\ 



A method for treating cardiac n^^rtrophy, comprising: 

administering to a subject msneed of such treatment an agent that increases 
cardiac cell-death, in an amount effective to treatfca^diac hypertrophy in the subject. 
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wherein the agent that increases cardiac cell-death is an inhibitor of a nucleic 
acid molecule selected from the group consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, and 
TIS-1 Id, or an expression product thereof. 



£3 

ill 



b 



56. A method for treating a subject jo reduce the risk of a cardiovascular condition 
developing in the subject, comprising: 

administering to a subje6t who is known to express decreased levels of a 
molecule selected from the group consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, and TIS- 
lld, an agent for reducing the risk of the cardiovascular disorder in an amoimt effective to 
lower the risk of the subject develomng a future cardiovascular disorder, 

wherein the agent i$ an anti-inflammatory agent, an anti-thrombotic agent, an 
anti-platelet agent, a fibrinolytic yagent, a lipid reducing agent, a direct thrombin inhibitor, a 
glycoprotein Ilb/IIIa receptor inhibitor, an agent that binds to cellular adhesion molecules and 
inhibits the ability of white blood cells to attach to such molecules, a calcium channel blocker, 
a beta-adrenergic receptor blocker, a eyclooxygenase-2 inhibitor, or an angiotensin system 
inhibitor, or an agent that /modulates expression of a molecule selected from the group 
consisting of MIVR-lJ^x/l, VDUP-1, BTG-2, and TIS-1 Id. 

57. A methodyior ide;fi^ifying a candidate j^nt useful in the treatment of a cardiovascular 
condition, comj^sing* 

determining >exlpression of X^et of nucleic acid molecules in a cardiac cell or tissue 
under conditioTisAvliMu_ij>^e absence of a candidate agent, permit a first amount of 
expression of the sej of nucleic acid molecules, wherein the set of nucleic acid molecules 
comprises at least one nucleic acid molecule selected from the group consisting of MIVR-1, 
IEX-1, VDUP-1, BrG-2, and TIS-1 Id, 

contacting me cardiac cell or tissue with the candidate agent, and 

detecting k test amount of expression of the set of nucleic acid molecules, wherein an 
increase in the test amount of expression in the presence of the candidate agent relative to the 
first amount of expression indicates that the candidate agent is useful in the treatment of the 
cardiovascular condition. 



58. Thq method of claim 57, whej 
group consisting of myocardial infi 




scular condition is selected from the 
eriosclerosis, and heart failure. 
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59. The method of claim 57, wherein the set of nucleic acin molecules comprises at least 
two nucleic acid molecules, each selected from the group consisting of MIVR-1, IEX-1, 
VDUP-1, BTG-2, and TIS-1 Id. / 

60. The method of claim 57, wherein the set of/nucleic acid molecules comprises at least 
three nucleic acid molecules, each selected frorn the group consisting of MIVR-1, IEX-1, 
VDUP- 1 , BTG-2, and TIS- 1 1 d. >/ 

61. The method of claim 57, whgreij^ng^fet'^ acid molecules comprises at least 
four nucleic acid molecules, eacn s^^t^ from yche group consisting of MIVR-1, IEX-1, 
VDUP-1, BTG-2, and TIS-1 Id./ /( / 

62. The method of claim 57/wherein the set of nucleic acid molecules comprises at least 
five nucleic acid molecules,yeach selected fi-om the group consisting of MIVR-1, IEX-1, 
VDUP-1, BTG-2, and TIS- VI d. 

63. A method for identifying a candid^e agent useful in the treatment of cardiac 
hypertrophy, comprising: / 

determining expression of a set/6f nucleic acid molecules in a cardiac cell or tissue 
under conditions which, in the absence of a candidate agent, permit a first amount of 
expression of the set of nucleic ^id molecules, wherein the set of nucleic acid molecules 
comprises at least one iuK5lei^ydx:id molecule selected from the group consisting of MIVR-1, 
IEX-1, VDUP-1, BTG^, anAlS-l Id, 

contacting the canMc cell or tissjie^th the candidate agent, and 

detecting a.ltQsymmo\mt ofje^cpression of the set of nucleic acid molecules, wherein a 
decrease in the tesk^mountl5fexpression in the presence of the candidate agent relative to the 
first amount of j^pression indicates that the candidate agent is useful in the treatment of 
cardiac hypertrophy. X 



64. The method of cla^ 63|^hereinthe set of nucleic acid molecules comprises at least 
two nucleic acid mole<^^f e^teii^ from the group consisting of MIVR-1, IEX-1, 

VDUP-1, BTG-2, and Tlg^Td. / 
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65. The method of claim 63, wherein the set opiiucleic acid molecules comprises at least 
three nucleic acid molecules, each selilcte3^ pom the group consisting of MIVR-1, IEX-1, 
VDUP-1, BTG-2, and TlS-Ud. 



66. The method of claim 63, 
four nucleic acid molecules, 
VDUP-1, BTG-2, and TlS^d. 

67. The method of claim 63, 
five nucleic acid molecules,^ 
VDUP-1, BTG-2, and TIS- 




le set of nucleic acid molecules comprises at least 
'selected from the group consisting of MIVR-1, IEX-1, 



of nucleic acid molecules comprises at least 
the group consisting of MIVR-1, IEX-1, 




l^maceutical composition, comprising: 

an ^geijt comprising an isolated nucleic acid molecule selected from the group 
consisting of MIVR-1, IEX^1>^i^UP-l, BTG-2, and TIS-lld, or an expression product 
thereof, in a pharmaceutically effectivealneunt to treat a cardiovascular condition, and 
a pharmaceutically acceptable carrier. 

69. The pharmaceutical composition of cjaim 68, wherein the agent is an expression 
product of the isolated nucleic acid molecu^ selected from the group consisting of MIVR-1, 
IEX-1, VDUP-1, BTG-2, and TIS-1 Id.^ 



70. The pharmaceutical compoj 
selected from the group consisting 
failure. 



c^im 68, wherein the cardiovascular condition is 
myocardial infarction, stroke, arteriosclerosis, and heart 



71. A pharmaceuticaL6omposition, comprising: 

an agein that increases cardiac cell-death in a pharmaceutically effective 
amount to treat paJdiac hypertrppKy, wherein the agent that increases cardiac cell-death is an 
inhibitor of ^r>tfMeic,.aei:^mo selected from the group consisting of MIVR-1, IEX-1, 

VDUP-1, BTG^2, and TIS-1 Id, or an expression product thereof, and 
pharmaceutically acceptable carrier. 



m 
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72. A solid-phase nucleic acid molecule arpeCy consisting essentially of a set of nucleic 
acid molecules, expression prod^©t^^2^^^or fragments thereof, each nucleic acid molecule 
selected from the group co;^i^^5^^^^SjTT IEX-1, VDUP-1, BTG-2, and TIS-lld, fixed 
to a solid substrate. 

73. The solid-phase nucleic acid molecule ^ay of claim 72, further comprising at least 
one control nucleic acid molecule. 

74. The solid-phase nucleic acid molecule array of claim 72, wherein the set of nucleic 
acid molecules comprises at least one/ nucleic acid molecule selected from the group 
consisting of MIVR-1, IEX-1, VDUP-iyBTG-2, and TlS-Ud. 

75. The solid-phase nucleic acid/molecule array of claim 72, wherein the set of nucleic 
acid molecules comprises at least /wo nucleic acid molecules, each selected from the group 
consisting of MIVR-1, IEX-1, V1Z)UP-1, BTG-2, and TIS-lld. 

76. The solid-phase nucleic acid molecule array of claim 72, wherein the set of nucleic 
acid molecules comprises a^ least three nucleic acid molecules, each selected from the group 
consisting of MIVR-I, lE^C^T^ VDUP-1, BTG-2, and TIS-lld. 



77. The solijJ^phas^^^i^lefc^cid molecule array of claim 72, wherein the set of nucleic 
acid moleculej^ incjd/l^at least^ four nucleic acid molecules, each selected from the group 
consisting of MlV^l, IEX->/VDUP-l, BTG-2, and TIS-1 Id. 



78. The solid-phase nucleic acid molecule array of claim 72, wherein the set of nucleic 
acid molecules^ includes at least 5 nucleic acid molecules, each selected from the group 
consisting of MIVR-1, IEX-1, VDUP-1, BTG-2, and TIS-1 Id. 



